
By LESTER C. THUROW 

A fiscal Policy Model of the United States 

This article is a progress report on an 
econometric model designed to provide 
long-range projections of the U.S. 
economy and to aid in the formulation 
of fiscal policies. The model, developed 
by Professor Thurow wliile at Harvard 
University, is stiU in its formative 
stages; OBE is planning to use the 
inodel in its analytical worli and to 
improve and develop it further. 

Most longrun models are supply 
oriented, while shortrun models are 
demand oriented. A distinctive feature 
of tUs model is its inclusion of both a 
supply side and a demand side, linlced 
by a set of income flows. In addition to 
describing the overall design of the 
model, the article uses its equations to 
simulate the economy for the 20-year 
period 1948-67 under actual unemploy
ment conditions and under an assumed 
path of steady full employment. An
other set of simulations examines the 
sensitivity of the economy to changes 
in the various fiscal poHcy instruments 
found throughout the model. 

T^HIS is a progress report on an 
-•• econometric model designed to pro

vide long-term projections of the U.S. 
economy and to aid in formulating 
economic policies that will achieve 
given unemployment or growth targets.' 
The model concentrates on fiscal poli
cies. I t includes interest rates among 
the policy tools available to the Gov
ernment, but otherwise does not permit 
an analysis of nonfiscal economic poli-

1. The work on this model was financed by the Inter
agency Growth Study through a research contract with tho 
Oflice of Bustaess Economics, U.S. Department ot Com
merce. The author benefited from the comments of many 
individuals wlthta and outside the Government. 

If this is the first econometric model the reader has en
countered , an earUer report on a short-term forccasttag model 
developed by tho Offlce of Bustaess Economics provides an 
exceUent tatroductlon to the subject. See Maurice Liebcn-
berg, Albert A. Hfrsch, and Joel Popkin, "A Quarterly 
Econometric Model of the United States: A Progress Re
port," SURVEY OF CURRENT BUSINESS, May 1966. Tho 
description of the simplified model at tho be
ginning of the report is especiaUy useful. 

NOTE.—Dr. Thurow is Associate Professor of Economics 
and Management at Massachusetts Institute of Technology. 

cies. The model is in its formative stage; 
it is not yet a reUable poKcy tool. 

Summary Description of Model 

The economic process can be thought 
of as a complex, systematic interaction 
of numerous economic forces. An econo
metric model is an attempt to express 
this process in terms of mathematical 
equations. No mathematical model 
can hope to duplicate reality, because 
a finite number of equations must be 
used to represent an infinity of economic 
relationships. Hence, a model must 
focus on the relationships that are 
quantitatively important. Statistical 
techniques are used to isolate these 
relationships and to express them 
numerically. 

In designing an econometric model, 
there is wide latitude as to the number 
of economic interrelationships that can 
be taken into account. This model 
consists of about 30 equations. I t has 
been kept small so as to make it easier 
to understand and to manipulate. At 
a later date, the model may be enlarged 
in directions suggested by its practical 
use. Since it is a fiscal policy model, 
an attempt has been made to show 
explicitly as many of the major fiscal 
policy variables as possible. The model 
has also been designed to facilitate the 
eUmination of specific equations and 
the substitution for them of other 
equations or estimates. Such flexibility 
is a distinct advantage, given the 
serious limitations in our ability to 
select by objective, scientific processes 
the equations that best reflect the 
underlying economic relationships. 

Not all economic variables are deter
mined mthin the model. Some are 
"exogenous," i.e., introduced from the 
outside. In the present model, these in
clude population, exports, prices, and 

variables that are directly responsive to 
Government policy decisions (e.g., tax 
rates, Government expenditures, and 
interest rates). Other variables are 
"endogenous," i.e., determined within 
the model. If values for the exogenous 
variables are inserted into the model, it 
produces estimates of the endogenous 
variables. In the present model, endog-
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enous variables include personal con
sumption, investment, personal in
come, and corporate profits. Depending 
on what targets are specified, some 
variables may be endogenous or exog
enous. If an unemployment target is 
exogenously set, GNP is endogenously 
determined within the model. If a 
growth target is exogenously set, un
employment is endogenously deter
mined within the model.^ 

Supply, demand, and income 
equations 

Traditionally, long-term econometric 
models have been primarily supply 
oriented and short-term models have 
been largely demand oriented. Limita
tions on supply have determined out
put in long-term models; aggregate 
demand has determined output in short-
term models. Our model contains both a 
demand and a supply side. The two 
may not be in balance. A major objec
tive of the model is to determine what 
combinations of Government policies 
can achieve a balance between supply 
and demand at unemployment or 
growth targets that are satisfactory to 
the policymaker. 

The supply and demand sides of the 
model are linked by incomes (chart 10). 
Production creates incomes and in
comes create demand. The supply and 
demand sides are estimated in constant 
dollars while incomes are estimated in 
current dollars. Exogenous price defla
tors are used to move from one section 
of the model to another. The model pro
vides no aid in estimating these defla
tors. This is a major weakness, but un
fortunately too little is known about 
long-term price behavior to quantify 
it in terms of mathematical equations. 

The supply equations estimate the 
GNP that could be produced with dif
ferent quantities of capital and labor. 
They are used to derive the GNP 
necessary to achieve the unemploy
ment target. 

A set of incomes is associated with 
every GNP that is calculated from the 
supply side. The total of these incomes 
necessarily equals the supply side GNP, 
but fiscal policies influence its distribu-
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tion among persons, corporations, and 
government. The income equations of 
the model estimate the various com
ponents of aggregate income; they are 
used to derive the distribution of in
come that is consistent with the supply 
estimate of the GNP. 

Given the income flows estimated 
from the income equations, the demand 
equations estimate personal consump
tion, private domestic investment, im
ports, and State and local government 
purchases. Federal purchases and ex
ports are left as exogenous variables. 

Summing the elements of demand 
provides the demand-side estimate of 
GNP, which need not equal the supply-
side estimate. If the two are not 
equal, the unemployment target cannot 
be achieved with existing policies. 

The model provides estimates of the 
alternative combinations of policies 
that could be used to achieve the 
desired unemployment target. If the 
demand-side estimate of GNP exceeds 
the supply-side estimate, the aggregate 
demand for goods and services must be 
reduced by raising taxes and interest 
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rates or by lowering Federal expendi
tures. If the supply-side estimate 
exceeds the demand-side estimate, 
aggregate demand must be increased. 
Many different combinations of policies 
will bring the economy into equilibrium. 
The feasible combinations are deter
mined by the model, but the particular 
set of instruments actually used will 
depend on the preferences of the 
policy maker. Value judgments are an 
important ingredient in choosing the 
mix of policy instruments as well as in 
setting economic targets. 

The following sections provide a 
somewhat more detailed description of 
the supply, income, and demand sides 
of the model. 

The supply side 

The supply equations are used to 
estimate the GNP necessary to achieve 
the unemployment target. The size of 
the labor force, its division between 
public and private employment, the 
size of the capital stock, and the level 
of productivity all influence the supply 

Table 1.—^Derivation, of Disposable Personal Income F r o m GNP 

Total GNP.... 
Less: Capital consumption allowances.. 

Corporate 
Noncorporate 

Less: Indirect business taxes. 
Federal 
state and local 

Less: Corporate proflts and IVA. 

Plus: Dividends 
Less: Contributions for social insurance. 

Federal: 
OASDHI 
Unemployment 
Other... 

state and local... 

Plus: Interest.. 
Paid by Federal Government 
Paid by State and local government.. 
Paid by consumers 

Plus: Government transfers. 
Federal 
State and local 

Plus: Subsidies less current surplus of government enterprises. 
Federal 
State and local 

Less: Statistical discrepancy 

Less: Personal taxes.. 
Federal 
State and local 

B)quals: Disposable personal income.. 

Actual 
1965 

values, 
billion $ 

684.9 

59.8 
36.4 
23.4 

62.5 
16.5 
45.9 

76.1 

19.8 

29.6 

17.8 
•3.7 
3.7 
4.5 

20.6 
8.7 
.6 

11.3 

37.2 
30.3 
6.9 

1.3 
4.3 

- 3 . 0 

- 3 . 1 

65.7 
53.8 
11.8 

473.2 

Derivation of model 
estimates 

Equation (13)* 

Equation (7)* 
Equation (14)* 

Equation (16) 
Equation (15) 

Equation (9) (plus 
exogenous IVA) 

Equation (24) 

Equation (18) 
Equation (19) 
Exogenous 
Equation (17) 

Equation (23) 
Exogenous 
Equation (22) 

Exogenous 
Exogenous 

Exogenous 
Exogenous 

Assumed to be zero 

Equation (28) 
Equation (27) 

Residual 

2. In the rest ot this article, the model is explained in terms 
ot setting unemployment rather than growth targets. 

•Converted to current dollars. 
Source: U.S. Department of Commerce, Office ot Business Economics. 
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estimate of GNP. Government policies 
affect many of these items. 

The first step in estimating the 
supply-side GNP is the calculation of 
the labor force consistent with the 
unemployment target. Given exogenous 
estimates of population by age and sex, 
participation functions are used to 
determine the proportions of the popu
lation that will enter the labor force. 
Since decisions to enter the labor force 
are dependent on the prol>ability of 
finding work, the size of the labor force 
will in part depend on the unemploy
ment target. The lower the target, the 
larger the labor force that must be 
employed. 

Next come the estimations of Federal 
emplojtoent and State and local 
government employment. Government 
employment is estimated separately 
for two reasons. First, Federal employ
ment is one of the major policy instru
ments of the Federal Government. 
Second, gross product originattog in 
the government is measured according 
to national economic accounting con
ventions, which makes it necessary to 
distinguish government employment in 
the estimating process.* 

Subtracting the target unemploy
ment and government employment 
from the labor force yields private 
employment. Because labor input is a 
function of hours worked as well as of 
the number of employees, an equation 
is introduced to translate private em
ployment into private man-hours. 

Since capital inputs as well as labor 
inputs are necessary to estimate GNP, 
the second major step in estimating 
GNP is to calculate the gross capital 
stock, which is taken as the measure of 
capital inputs. Given the capital stock 
of the previous year, investment and 
discards must be estimated to determine 
the current capital stock. Discards are 
determined exogenously, but invest
ment depends, among other things, on 
the level of private GNP and the 

3. Oross government product is meastured in terms of the 
value of labor input only; the contribution of capital used 
by the government is not taken into account. Also, it is 
assumed that the productivity of govenunent employees is 
constant over time; productivity increases are not allowed 
for. These procedures cause gross product per government 
employee to differ from gross product per private employee. 
As a result, the distribution ot employment between the 
private and public sector affects the size of the supply-side 
estimate ol GNP and must be taken into account. 

flow of corporate internal funds. For 
this reason, the supply side of the model 
contains equations not only for in
vestment demand but also for corporate 
profits, capital consumption allowances, 
and taxes, the income flows that 
determine the level of internal funds. 
Government policies can influence the 
size of the capital stock, "̂ da internal 
funds, by alterations in the corporate 
tax rate and depreciation guidelines. 

The equations for investment, pri
vate GNP, and corporate funds are 
interrelated. Investment depends on 
internal funds, which depend upon the 
level of private GNP, which in turn 
depends upon the size of the current 
capital stock. Consequently, these equa
tions must be solved simultaneously. 

The third step in calculating GNP 
is to translate man-hours and the 
capital stock into estimates of private 
GNP. A production function is used 
for this purpose. In addition to esti
mating increases in GNP that would 
result from increases in capital and 
labor, this function takes into account 
the impact of technical progress. To 
allow for technical progress, the pro
duction function provides for improve
ments in the skill and training of the 
labor force (embodied technical progress 
in labor), greater efficiency of the capital 
stock (embodied technical progress in 
investment), and more efficient organi
zation of men and machines (disem
bodied technical progress). Over time, 
technical progress increases the amount 
of output per unit of input. 

In the long run, the growth of 
productivity can be influenced by 
private and public policies in education, 
manpower training, and research and 
development. However, the connection 
between such policies and the rate of 
technical progress must be determined 
outside of the model. 

Since, according to the existing con
ventions, government output is equal 
to the labor input of government 
employees, a government production 
function is not necessary. Estimates of 
government employment are valued at 
base period rates of compensation to 
provide the measure of the government 
contribution to GNP. Government 
GNP plus private GNP equals the 
supply-side estimate of total GNP. 

The income equations 

The various income equations, to
gether with exogenous estimates of 
transfer payments, subsidies, and 
grants-in-aid, permit one to determine 
the distribution of income that is 
consistent -wdth the supply-side esti
mate of GNP. There are separate 
equations for noncorporate capital con
sumption allowances, indirect business 
taxes, social insurance contributions, 
government and consumer interest pay
ments, dividends, and personal tax 
payments. (Corporate profits, taxes, 
and capital consumption allowances 
have already been determined from 
equations on the supply-side of the 
model.) 

When the appropriate income ele
ments, both exogenous and endogenous, 
are added and subtracted from the 
supply-side estimate of GNP, dispos
able personal income is derived as a 
residual (table 1). Incomes of the other 
sectors are also estimated by com
bining appropriate flows derived from 
the income equations and exogenous 
estimates. The sum of the disposable 
incomes of the various sectors neces
sarily equals the supply-side estimate 
of GNP. 

Variables under the control of the 
Federal Government are found through
out the various income equations. 
These consist of corporate and personal 
income tax rates, social insurance tax 
bases and rates. Government interest 
rates, and indirect business tax rates. 
Changes in any of these variables can 
affect the distribution of incomes among 
the various sectors of the economy. 

The demand side 

The demand equations estimate per
sonal consumption expenditures, resi
dential investment, inventory change, 
imports, and State and local govern
ment purchases (other than compen
sation of employees). Investment in 
nonresidential structures and equip
ment and the compensation of State 
and local government employees are 
estimated in equations on the supply 
side. The remaining elements of final 
demand—exports and Federal Govern
ment purchases—are left as exogenous 
variables. Exports are estimated exog-
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enously because they depend primarily 
on foreign economic conditions. Federal 
Government purchases are a major 
policy variable operating directly on 
demand. 

Most other poHcy variables have 
their principal impact on aggregate 
demand indirectly through their effects 
on incomes. Personal, social insurance, 
and indirect business taxes and transfer 
payments affect disposable personal 
income and hence personal consumption 
expenditures, residential investment, 
and imports. Corporate tax and depre
ciation policies affect corporate incomes 
and hence investment in nonresidential 
structures and equipment, but they 
also influence personal consumption 
through their effects on dividends and 
personal income. 

Grants-in-aid influence State and 
local purchases, and interest rates 
influence residential investment. 

Balancing supply and demand 
Summation of the component 

demands for goods and services—ex
ogenous and endogenous—^yields the 
demand-side estimate of GNP. The 
demand- and supply-side estimates of 
GNP may not agree. Although the sum 
of disposable sector incomes neces
sarily equals the supply-side estimate of 
the GNP, demand for GNP wiU fall 
short of or exceed the supply of GNP 
unless the total purchases of the various 
sectors happen to equal their combined 
disposable incomes. 

The gap between the supply- and 
demand-side estimates depends in part 
on the Government policies incorpo
rated in the model. If there is a gap, the 
target unemployment rate cannot be 
achieved unless Government policies 
are altered. The Government may 
change its own demand for goods and 
services or alter grants-in-aid, corpo
rate or personal income taxes, indirect 
business taxes, social insurance taxes, 
transfer payments, or interest rates so 
as to change private or State and local 
demand. Many combinations of these 
policies are possible. The choice among 
them must be made on the basis of 
considerations that are outside the 
model. 

It should be noted that the gap be
tween the supply and demand estimates 

of GNP as shown.by this model is not 
the familiar gap calculated in recent 
reports of the Coimcil of Economic 
Advisers. The CEA gap is bweteen the 
"potential" GNP—i.e., the GNP con
sistent with fuU employment—and 
actual GNP. The gap in this model is 
between potential GNP and the GNP 
that would be demanded at the 
incomes generated by an economy 
achieving this potential. 

To isolate the crucial difference be
tween these two kinds of gaps, assume 
that the potential GNP estimated by 
the CEA is based on the same unem
ployment rate as the one assumed in 
the supply estimate of this inodel, so 
that the two GNP estimates are the 
same. Suppose now that the model 
shows a positive gap (the supply-side 
estimate exceeding the demand-side 
estimate of GNP), because the demand 
generated by the incomes consistent 
with the supply-side estimate of GNP 
falls short of the supply of GNP. In 
this situation, the gap as defined by 
the CEA would be larger: Actual GNP 
would be smaUer than the demand-side 
estimate of GNP produced by the 
model because of the downward ad
justment set in motion by the initial 
unbalance. The lower demand-side 
GNP would call forth a smaller supply-
side GNP, which in turn would result in 
lower incomes, which in turn would 
generate lower demand GNP. The 
process would continue until supply and 
demand were in balance. 

The Equations 

This section describes the equations; 
the actual equations appear with their 
statistical properties in the appendix. 
Readers not interested in the details of 
the model may omit this section. 

Supply equations 
Labor force participation (equation 1) 

is estimated separately for males and 
females. It depends on the probability 
of finding employment and a time trend. 
However, this usual type of participa
tion function is modified in two ways. 
First, because of the Hmited number of 
potential male workers outside of the 
labor force, male participation rates 
respond to employment opportunities 

nonlinearly. The number of males at
tracted into the labor force for each 
successive percentage point decline in 
the imeniplojrment rate falls as the em
ployment rate rises. Since the pool of 
potential female workers is much larger 
than that of males, this nonlinearity 
does not appear in the participation 
function for females. Second, participa
tion rates for both males and females 
depend on changes in employment as 
weU. as on the employment rate. Hence, 
the equilibrium participation rates will 
differ from the participation rates dur
ing years of changing employment. 

State and local government employ
ment per capita (equation 2) depends 
upon per capita private output (lagged 
1 year), school emrollment, and grants-
in-aid. Per capita private GNP repre
sents the influence of income on the 
demand for public goods; per capita 
school enrollment is a direct measure of 
the demand for State and local educa
tional services, and per capita grants-
in-aid primarily reflect the financial 
capability to purchase the services of 
government employees. 

Average annual hours per private em
ployee (equation 3) depend upon the 
unemployment rate and a time trend. 
The unemployment rate reflects the 
cychcal responsiveness of annual hours 
worked. The time trend reflects the 
long-run tendency toward a shorter 
workweek and longer vacations with 
more paid holidays. The time trend is 
modified beginning mth 1957. By 1957, 
the movement to a standard 40-hour 
workweek had been accomplished, and 
the annual decline in hours worked was 
markedly reduced. 

Fixed nonresidential investment is de
termined in two equations, one for 
producers' durable equipment (equation 
4) and one for structures (equation 5). 
Equipment investment depends on 
private GNP, the internal flow of funds 
available for investment (deflated by 
the investment deflator), the existing 
stock of equipment, and the interaction 
between capacity utUization and profit-
abihty as measured by the pre'vious 
year's ratio of internal funds to the 
capital stock. To permit timelags in the 
investment response, equipment in
vestment from the preceding period is 
included as an explanatory variable. 
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An interaction term is necessary to 
capture the reinforcing effects of high 
profitabiHty and high utihzation. The 
two conditions together lead to higher 
investment than is produced by the 
sum of their separate effects. Invest
ment in nonresidential structures de
pends on the previous year's rate of 
return on the capital stock, private 
GNP, and investment from the pre
vious period. The long service life of 
nonresidential structures makes the 
existing capital stock unimportant in 
determining this investment. Since ex
ternal rather than internal funds are an 
important source of financing invest
ment in structures, internal funds did 
not prove to be a significant variable in 
this equation. 

Corporate internal funds are 
determined by three equations. Equa
tion 6 estimates the gross floAV of 
corporate funds—corporate capital con
sumption allowances plus book profits 
before taxes. Equation 7 estimates 
corporate capital consumption aUow
ances, and equation 8 estimates Federal 
corporate profits taxes. The gross flow 

of funds depends on private GNP, the 
utihzation of capacity (measured by 
the unemployment rate), and relative 
movements in the private GNP deflator, 
and the cost of labor per unit of output. 
Changes in the relationship between 
labor costs and prices are an important 
determinant of profits. A 1 percent 
increase in the price of private GNP 
relative to the change in unit labor 
costs raises the flow of corporate funds 
by $1.4 biUion. 

Corporate cajDital consumption al
lowances depend upon the stock of 
capital. They are affected by the 1954 
change in the tax law and the intro
duction in 1962 of new IRS guidelines 
for depreciation practices. Federal cor
porate profits taxes are explained by 
the corporate tax rate and corporate 
profits. State and local corporate profits 
taxes are exogenous. Equations 9 and 10 
give the identities for corporate profits 
and internal funds. 

The production function (equation 11), 
which determines private GNP, has 
terms for capacity utilization, meas
ured by the unemployment rate, labor 

input, capital stock, disembodied tech
nical progress, and embodied technical 
progress in both capital and labor. The 
capacity utilization variable is non
linear; as employment increases, output 
per man-hour also increases but by 
diminishing amounts. One percent per 
year was chosen as the rate of embodi
ment in labor; 4 percent per year as the 
rate of embodiment in gross investment. 
Functions with these specifications en
joy a slight statistical superiority, but 
the choice must ultimately be based on 
external evidence.* 

A production function specified in 
the foregoing manner yields an annual 
rate of growth of disembodied technical 
progress of 1.17 percent, an elasticity 
of output with respect to labor of 0.83, 
and an elasticity of output with respect 
to capital of 0.17. When this production 
function is used to estimate GNP for 
the period from 1929 to 1965, the 
differences between the actual and esti-

4. For a detailed discussion of the choice of production 
function, sec Lester C. Thurow and L. D . Taylor, "The 
Interaction Between tho Actual and the Potential Bates of 
Growth," Tlie Review of Economics and Statistics, November 
1966. 

Private GNP-Actual and Estimated From Production Function, 1929-65 
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U.S. Department of Commerce, Office of Business Economics 
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Table 2.—Estimated and Actual Values: Selected GNP Components and Related Items, 1948-67 

June 1969 

Gross national product 

Estima
ted 

(1) 

Actual 

(2) 

Differ
ence 

(l)-(2) 

(3) 

(Billions of 1958$) 

(3)-h(2) 

(Percent) 

Index of total private man-hours' 

Estima
ted 

(6) 

Actual 

(6) 

Differ
ence 

(5)-(6) 

(7) 

(1929=100) 

(7)-=-(6) 

(8) 

(Percent) 

Gross stock of equipment & structures 

Estima
ted 

(9) 

Actual 2 

(10) 

Differ
ence 

(9)-(10) 

(11) 

(Billions of 1958 $) 

(11)-(10) 

(12) 

(Percent) 

Disposable personal income 

Estima
ted 

(13) 

Actual 

(14) 

Differ
ence 

(13)-(14) 

(15) 

(BlUions of current $) 

(16)-=-(14) 

.(16) 

(Percent) 

1948-
1949-

1950. 
1951-
1952-
1953. 
1954-

1955. 
1956. 
1957. 
1958-
1959-

1960-
1961-
1962. 
1963. 
1964. 

1965. 
1966. 
1967-

Annual aver
age* 

336.1 
335.8 

350.7 
376.9 
391.4 
406.3 
399.0 

419.9 
438.4 
455.0 
445.6 
472.2 

491.5 
498.4 
528.7 
548.3 
577.7 

612.5 
650.3 
683.8 

323.7 
324.1 

355.3 
383.4 
395.1 
412.8 
407.0 

438.0 
446.1 
452.5 
447.3 
475.9 

487.7 
497.2 
529.8 
551.0 
SS1.1 

617.8 
667.1 
673.1 

12.4 
11.7 

- 4 . 6 
- 6 . 5 
- 3 . 7 
- 6 . 5 
- 8 . 0 

-18.1 
- 7 . 7 

2.5 
- 1 . 7 
- 3 . 7 

3.8 
1.2 

- 1 . 1 
- 2 . 7 
- 3 . 4 

- 5 . 3 
- 6 . 8 
10.7 

6.1 

3.6 

- 1 . 3 
- 1 . 7 
- . 9 

- 1 . 6 
- 2 . 0 

- 4 . 1 
- 1 . 7 

.8 

.2 
- . 2 
- . 5 
- . 6 

- . 9 
- 1 . 0 

1.6 

104.5 
100.8 

102.0 
103.8 
103.8 
105.0 
100.3 

103.0 
104.0 
105.8 
100.6 
103.6 

105.1 
103.5 
106.3 
107.0 
109.5 

112.7 
115.3 
117.2 

103.9 
101.3 

102.3 
104.0 
103.6 
103.9 
99.8 

103.8 
105.9 
104.6 
101.0 
103.8 

105.2 
104.4 
105.9 
106.7 
108.9 

112.3 
114.4 
114.6 

0.6 
- . 5 

- . 2 
.3 

1.1 
.5 

- 1 . 0 
1.2 

- . 4 
- . 2 

- . 1 
- . 9 

.4 

.3 

.4 

.9 
2.6 

.7 

0.6 
- . 5 

- . 3 
- . 2 

1.1 
.5 

- . 9 
1.1 

- . 4 
- . 2 

- . 1 
- . 9 

.4 

.3 

.6 

.4 

.8 
2.3 

.6 

389.4 
406.7 

423.5 
441.1 
467.6 
473.1 
485.5 

499.1 
513.9 
629.4 
542.2 
667.5 

575.3 
593.1 
614.5 
638.1 
666.1 

696.7 
733.0 
773.8 

388.7 
404.0 

421.6 
440.1 
455.9 
472.6 
487.7 

506.0 
526.9 
546.5 
559.3 
574.4 

692.5 
607.9 
626.6 
646.2 
670.7 

702.8 
740.5 
776.8 

0.7 
2.7 

2.0 
1.0 
1.-7 
.6 

- 2 . 2 

- 6 . 9 
-13.0 
-17.1 
-17.1 
-16.9 

-17 .2 
-14.8 
-12.1 
- 8 . 1 
- 4 . 6 

- 6 . 1 
- 7 . 5 
- 3 . 0 

7.8 

0.2 
.7 

.5 

.2 

.4 

.1 
- . 5 

- 1 . 4 
- 2 . 6 
- 3 . 1 
- 3 . 1 
- 2 . 9 

- 2 . 9 
- 2 . 4 
- 1 . 9 
- 1 . 3 
- . 7 

- 1 . 0 
- . 4 

1.4 

193.4 
191.7 

207.9 
224.8 
237.4 
261.8 
254.8 

268.2 
292.4 
312.1 
317.0 
335.3 

363.2 
366.9 
386.2 
403.6 
431.5 

465.8 
499.2 
546.3 

189.1 
188.6 

206.9 
226.6 
238.3 
252.6 
257.4 

275.3 
293.2 
308.5 
318.8 
337.3 

350.0 
364.4 
385.3 
404.6 
438.1 

473.2 
511.6 
546.3 

4.3 
3.1 

1.0 
- 1 . 8 
- . 9 
- . 8 

- 2 . 6 

- 7 . 1 
- . 8 
3.6 

- 1 . 8 
- 2 . 0 

3.2 
1.5 
.9 

- 1 . 0 
- 6 . 6 

- 7 . 4 
-12.4 
- 1 . 0 

3.2 

2.3 
1.6 

.5 
- . 8 

- 1 . 0 

- 2 . 6 
- . 3 
1.2 

- . 6 
- . 6 

.9 

.4 
^2 

-.2 
- 1 . 5 

- 1 . 6 
- 2 . 4 

o 

Corporate internal funds Federal Government receipts State and local governmeat receipts Personal consumption expenditures 

Esttma. 
teds 

(17) 

Actual < 

(18) 

Differ
ence 

(17)-(18) 

(19) 

(Billions of current $) 

(19)^(18) 

(20) 

Estima
ted ' 

(21) 

Actual 

(22) 

Differ
ence 

(21)-(22) 

(23) 

(Percent) (Billions of current $) 

(23) .^(22) 

(24) 

Estima
ted' 

(25) 

Actual 

(26) 

Differ
ence 

(25)-(26) 

(27) 

(Percent) (BiUions of current $) 

(27)-^(26) 

(28) 

Estima
ted 

(29) 

Actual 

(30) 

Differ
ence 

(29)-(30) 

(31) 

(Percent) (Billions of 1958$) 

(31)-^(30) 

(32) 

(Percent) 

1948. 
1949-

1950-
1951-
1962. 
1953. 
1954-

1955-
1956-
1967. 
1968. 
1959. 

1960. 
1961. 
1962-
1963. 
1964. 

1965. 
1966. 
1967-

28.2 
30.8 

26.8 
32.2 
34.7 
33.3 
33.3 

38.3 
38.7 
44.2 
45.1 
49.8 

52.9 
64.1 
62.2 
64.9 
71.3 

78.7 
87.1 
93.0 

Annual aver
age* 

27.5 
28.3 

28.6 
30.6 
32.1 
32.5 
35.2 

42.7 
43.4 
46.3 
44.1 
51.4 

61.8 
53.2 
61,7 
64.4 
71.9 

81.1 
89.0 
90.3 

0.7 
2.5 

- 1 . 8 
1.6 
2.6 
.8 

- 1 . 9 

- 4 . 4 
- 4 . 7 
- 1 . 1 

1.0 
- 1 . 6 

1.1 
.9 
.5 
.5 

- . 6 

- 2 . 4 
- 1 . 9 

2.7 

1.8 

2.5 

- 6 . 3 
5.2 
8.1 
2.5 

- 6 . 4 

-10.3 
-10.8 
- 2 . 4 

2.3 
- 3 . 1 

2.1 
1.7 
.8 
.8 

- . 8 

- 3 . 0 
- 2 . 1 

3.0 

46.6 
44.1 

49.4 
61.3 
64.4 
66.5 
64.3 

69.6 
74.2 
80.5 
80.7 
89.2 

95.4 
99.0 

106.4 
113.2 
117.4 

124.4 
143.4 
154.0 

43.3 
38.9 

49.9 
64.0 
67.2 
70.0 
63.8 

72.1 
77.6 
81.6 
78.7 
89.7 

96.5 
98.3 

106.6 
114.6 
115.0 

124.7 
143.0 
151.2 

2.2 
6.2 

- . 5 
- 2 . 7 
- 2 . 8 
- 3 . 5 

.5 

- 2 . 5 
- 3 . 4 
- 1 . 1 

2.0 
- . 6 

- 1 . 1 
.7 

- . 1 
- 1 . 3 

2.4 

.4 
2.8 

1.8 

5.1 
13.4 

- 1 . 0 
- 4 . 2 
- 4 . 2 
- 5 . 0 

.8 

- 3 . 5 
- 4 . 4 
- 1 . 4 

2.6 
- . 6 

- 1 . 1 
.7 

—.1 
- 1 . 1 

2.1 

1.9 

2.7 

17.8 
17.9 

19.9 
23.9 
25.9 
28.1 
28.5 

31.5 
35.0 
39.3 
41.4 
46.6 

49.7 
52.5 
57.5 
62.4 
68.7 

75.4 
85.9 
93.9 

17.6 
19.3 

21.1 
23.3 
25.2 
27.2 

31.4 
34.7 
38.2 
41.6 
46.0 

49.9 
53.6 
58.6 
63.4 
69.5 

76.5 
84.6 
91.9 

0.2 
- 1 . 4 

- 1 . 2 
.6 
.7 
.9 

- . 3 

.1 

.3 
1.1 

- . 2 

- . 2 
-1.1 
-1.1 
-1.0 

- . 1 
1.3 
2.0 

1.1 
- 7 . 3 

- 5 . 7 
2.6 
2.8 
3.3 

- 1 . 0 

.3 

.9 
2.9 

- . 5 
1.3 

- . 4 
- 2 . 1 
- 1 . 9 
- 1 . 6 
- 1 . 2 

- . 1 
1.5 
2.2 

2.0 

217.2 
219.3 

230.9 
236.6 
243.0 
253.2 
256.5 

266.9 
282.2 
293.6 
296.4 
306.9 

316.6 
326.4 
338.7 
350.3 
367.9 

390.2 
408.9 
433.8 

210.8 
216.5 

230.6 
232.8 
239.4 
250.8 
255.7 

274.2 
281.4 
288.2 
290.1 
307.3 

316.1 
322.5 
338.4 
363.3 
373.7 

397.7 
417.8 
430.5 

6.4 
2.8 

.4 
2.8 
3.6 
2.4 

-7 .3 
.8 

5.4 
5.3 

-1.4 

.5 
2.9 
.3 

-3.0 
-5.8 

-7.5 
-8.9 
3.3 

3.0 
1.3 

.2 
1.2 
1.5 
1.0 
.3 

- 2 . 7 
.3 

1.9 
1.8 

- . 5 

.2 

.9 

.1 
- . 9 

6 - 1 

-1.9 
-2.1 

1.2 

mated values of private GNP are small 
(chart 11). The largest errors appear 
during the postwar readjustment from 
1947 to 1949. 

The equations for investment, in
ternal fxmds, and private GNP (equa
tions 4-11) are interdependent in the 
sense that the solution to one equation 
depends on the solution to the others. 
Iterative techniques produce quick solu

tions for the set of equations. Starting 
from an initial estimate of private GNP 
and using the error produced by the 
initial estimate to refine the second 
estimate, one can find the correct solu
tions in two or three iterations. 

Gross government product (equation 
12) is determined from a set of identities 
that multiplies government employment 
by average compensation per employee 
in 1958. 

The supply-side estimate of GNP 
(equation 13) is the sum of private and 
government GNP. 

Income equations 

Noncorporate capital consumption al
lowances (equation 14) depend upon the 
housing stock as the principal explana
tory variable. The housing stock mul
tiplied by a time trend is used as an 
additional explanatory variable. 
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Table 2.^Estiniated and Actual Values: Selected GNP Components and Related Items, 1948-67—Continued 

51 

1948 
1949 

1950 
1951 
1962 . 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 . . . -
1963 
1964 

1965 
1968 
1967 

Aimual 
average* 

Fixed nonresidential investment 

Estimated 

(33) 

Actual 

(34) 

Difference 
(33)-(34) 

(35) 

(Billions of 1968 $) 

38.6 
36.6 

36.8 
38.6 
39.0 
39.6 
36.9 

39.2 
41.2 
431 
41.8 
44.1 

46.7 
47.9 
52.3 
56.1 
60.8 

66.6 
72.8 
77.2 

38.0 
34.5 

37.5 
39.6 
38.3 
40.7 
39.6 

43.9 
47.3 
47.4 
41.6 
44.1 

47.1 
46.6 
49.7 
51.9 
57.8 

6&3 
73.8 
73.7 

0.6 
2.1 

- . 7 
- 1 . 0 

.7 
- 1 . 1 
-2 .7 

- 4 . 7 
- 6 . 1 
- 4 . 3 

.2 
0 

- . 4 
2.4 
2.6 
4.2 
3.0 

.3 
- 1 . 0 

3.5 

2.1 

(35)-=-(34) 

(36) 

(Percent) 

1.6 
6.1 

- 1 . 9 
- 2 . 5 

1.8 
- 2 . 7 
- 6 . 8 

-10.7 
-12.9 
- 9 . 1 

0.5 
0 

- . 9 
5.3 
5.2 
8.1 
5.2 

.5 
- 1 . 4 

4.8 

4.4 

Besldential investment 

Estimated 

(37) 

Actual 

(38) 

Difference 
(37)-(38) 

(39) 

(Billions of 1958$) 

17.0 
18.3 

20.1 
19.9 
18.9 
19.1 
20.1 

24.7 
23.1 
21.2 
19.3 
23.9 

18.9 
21.2 
24.6 
25.6 
26.1 

26.5 
27.2 
24.5 

17.9 
17.4 

23.5 
19.6 
18.9 
19.6 
21.7 

25.1 
22.2 
20.2 
20.8 
24.7 

21.9 
21.6 
23.8 
24.8 
24.2 

23.8 
21.1 
19.9 

- 0 . 9 
.9 

- 3 . 4 
.4 
0 

- . 5 
- 1 . 6 

- . 4 
.9 

1.0 
- 1 . 5 
- . 8 

- 3 . 0 
- . 4 

.8 

.7 
1.9 

Z7 
6.1 
4.6 

1.6 

(39)-=-(38) 

(40) 

(Percent) 

- 5 . 0 
5.2 

-14.5 
2.1 

0 
- 2 . 6 
- 7 . 4 

- 1 . 6 
4.1 
5.0 

- 7 . 2 
- 3 . 2 

-13.7 
- 1 . 9 

3.4 
2.8 
7.9 

11.3 
28.9 
23.1 

7.6 

State and local government purchases 

Estimated 

(41) 

Actual 

(42) 

Difference 
(41)-(42) 

(43) 

(Billions of 1958$) 

24.7 
26.0 

26.4 
27.8 
28.6 
30.5 
32.2 

33.3 
35.5 
38.1 
4.1 

43.0 

44.6 
46.8 
48.0 
51.0 
53.5 

56.4 
61.0 
63.5 

22.7 
25.7 

27.5 
27.9 
28.4 
29.7 
32.1 

34.4 
35.6 
37.6 
40.6 
42.2 

43.6 
46.9 
47.5 
50.1 
53.2 

56.8 
61.3 
66.9 

2.0 
.3 

- 1 . 1 
- . 1 

.1 

.8 

.1 

- 1 . 1 
- . 1 

.6 

.6 

.8 

1.1 
.9 
.5 
.9 
.3 

- . 4 
- . 3 

- 2 . 4 

.7 

(43)-^(42) 

(44) 

(Percent) 

8.8 
1.2 

- 4 . 0 
- . 4 

.4 
2.7 
.3 

- 3 . 2 
—.3 
1.3 
1.2 
1.9 

2.5 
2.0 
1.1 
1.8 
.6 

—.7 
- . 6 

- 3 . 6 

1.9 

•Without regard to signs. 
1. Labor force concept. 
2. As puhlished in the February 1967 SURVEY. This series has undergone extensiverevision. 

The latest data on fixed business capital stock are available in the February 1969 SURVEY. 
However, the earlier series was used in the various estimating equations. 

3. Estimated from equation (6) minus eauation (8) minus exogenous State and local cor
porate profit taxes plus exogenous inventory valuation adjustment. 

4. Corporate profits after taxes plus inventory valuation adjustment and corporate capital 
consumption allowances. 

5. The sum of the estimates from equation (8), (16), (18), (19), and (28), plus exogenous con
tributions for other Federal social insurance programs. 

6. The sum of the estimates from equations (15), (16), and (27), plus exogenous Federal 
grants-in-aid. 

Source: U.S. Department of Commerce, Office ot Business Economics. 

Indirect business taxes are determined 
by two equations, one for State and 
local (equation 15) and one for Federal 
Government (equation 16). Because 
individual tax rates (except for the 
motor fuel tax) are not shown sep
arately, the effects of changes in 
individual excise tax rates cannot be 
determined within the model. State 
and local indirect business taxes are 
a simple function of private GNP. 
State and local indirect business tax 
rates have been rising, but their tax 
bases do not expand as fast as GNP. 
Consequently, the net effect has been 
to keep State and local indirect busi
ness taxes a constant percentage of 
GNP. Federal indirect business taxes 
are a function of private GNP, motor 
fuel usage, the tax rate on motor fuels, 
and a dummy variable to reflect changes 
in indirect business taxes during the 
Korean war period. 

Contributions for social insurance are 
spht into four types. State and local pro
grams (equation 17), old age, survivors, 
and disabihty insurance (OASDHI, 
equation 18), unemployment insurance 
(equation 19), and other Federal pro

grams (mainly pension contributions for 
Federal employees and veterans' life in
surance contributions). There are sep
arate equations for the first three items. 
The fourth is exogenous since it is re
lated to Federal Government employ
ment, which is also exogenous. 

In the equation for contributions for 
State and local social insurance pro
grams, the compensation of State and 
local government employees (net of em
ployers' contributions for social insur
ance) is the major explanatory variable 
since this category refers mainly to pen
sion plans for State and local govern
ment employees. The other explanatory 
variable is lagged State and local social 
insurance contributions. The OASDHI 
equation depends on the combined tax 
rate for employers and employees, the 
percentage of total employees covered, 
the size of the tax base as compared 
Avith median family income, and the 
compensation of employees (net of em
ployers' contributions for social insur
ance) . Compensation of employees (net) 
and the employers' tax rates determine 
unemployment insurance contributions. 
Compensation of employees is deter

mined by equation 20 and employer 
contributions for social insurance by 
equation 21. 

Consumer interest payments (equation 
22) are adequately explained by per
sonal income. This implies that con
sumers adjust their borrowing plans in 
order to limit interest payments to some 
constant fraction of their personal in
come. Effective rates of interest on time 
payments are so far above market rates 
of interest that changes in Government 
monetary policies do not seem to have 
any impact on consumer borrowing and 
interest payments. 

Federal interest payments (equation 
23) are a function of interest rates, the 
publicly held Federal debt, and lagged 
interest payments. State and local gov
ernment interest payments are left as 
an exogenous variable since they are 
minute and stable. 

Dividends (equation 24) are estimated 
from an equation that is a modification 
of one developed by Lintner.' Internal 

6. John Lintncr, "Distribution of Incomes ot Corporations 
.A.mong Dividends, Retained Earnings, and Taxes," Ameri
can £:conomtc jRein'cvi, May 1956. 
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fimds net of investment and lagged 
dividends are the explanatory variables. 
Business policies to stabilize dividends 
are reflected in a ooefl&cient for the pre
vious year's dividends that is close to 
unity. However, in determining divi
dends, firms look not only at past divi
dend levels and present earnings but 
also at investment. Higher investment 
leads to smaller increases in dividends 
since the funds are needed for invest
ment. 

Personal income is determined by 
equation 25 in the manner outlined in 
table 1. 

Median family income (equation 26) 
is a function of the employment rate, 
GNP per worker, and the share of GNP 
going to personal income. 

The equations for social insurance 
contributions, compensation of em
ployees, median family income, con
sumer interest payments, and personal 
income are interdependent in that the 
solution to one equation depends upon 
the solutions to the others. They are 
solved by iterative techniques. The 

Table 3.—Residual and Actual Values of 
Federal Government Purchases, 1948-67 

1948 
1940 

1950 
1951 
1962 
1953 
1964 

1955 
1966 
1967 
1968 
1959 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 

Annual 

Federal Government purchases of goods 
and services (except compensation) 

Resid
u a l ' 

(1) 

Actual 

(2) 

Differ
ence 

( l ) - (2) 

(3) 

(Billions of 1958 dollars) 

8.6 
20.2 

11.0 
16.8 
31.8 
38.6 
31.0 

25.3 
26.5 
32.3 
28.0 
29.6 

37.6 
31.7 
33.9 
33.7 
36.5 

37.2 
37.1 
50.2 

9.4 
12.6 

9.7 
24.6 
38.3 
46.4 
33.7 

28.6 
28.0 
30.2 
33.0 
32.3 

31.0 
34.0 
38.2 
37.9 
36.5 

36.1 
41.2 
49.0 

- 0 . 8 
7.6 

1.3 
- 7 . 7 
- 6 . S 
- 6 . 8 
- 2 . 7 

- 3 . 3 
- 1 . 5 

2.1 
- 5 . 0 
- 2 . 7 

6.6 
- 2 . 3 
- 4 . 3 
- 4 . 2 

0 

1.1 
- 4 . 1 

1.2 

3.6 

(3)•^(2) 

(4) 

(Percent) 

—8.6 
60.3 

13.4 
—31.4 
—17.0 
—15.0 
—8.0 

—11.5 
—5.4 

7.0 

—8 4 

21.3 
—6.8 

—11 3 
—11 1 

0 

13.4 

•Without regard to signs. 
1. Derived by subtracting from the supply-side estimate of 

GNP the sum otthe model estimates of personal consumption 
cxpen litures, fixed investment, imports. State and local 
government purchases of goods and services, and tho 
actual values for exports. Federal Government compensa
tion, and inventory change. 

Source: U.S. Department of Commerce, Office of Business 
Economics. 

iteration is begun by assuming initial 
estimates of social insurance contribu
tions . and consumer interest payments 
that then permit an initial estimate of 
personal income. Successive iterations 
correct for differences between the 
derived estimates of social insurance 
contributions and consumer interest 
payments and the initial assumptions 
as to their magnitudes. 

State and local personal taxes (equa
tion 27) depend on personal income and 
lagged taxes. As incomes rose, the 
effective tax rate feU as a percentage 
of personal income since incomes sub
ject to State and local income taxes did 
not keep pace Avith the growth of 
personal income during the period 
covered. Consequently, the time trend 
in the equation is negative. 

Federal personal taxes (equation 28) 
also depend on personal income. Given 
the progressive structure of the Federal 
tax, the average effective tax rate 
rises with income. To build progression 
into the equation, the nominal tax rate 
for the median family income is included. 
Thus, the tax rate in the equation rises 
as median family income rises even if 
the tax structure remains unchanged. 

Demand equations 
Personal consumption expenditures 

(equation 29) are estimated by an 
equation developed by Houthakker 
and Taylor.^ Consumption expenditures 
depend on the change in disposable 
personal income, the lagged value of 
disposable personal income, and the 
lagged value of personal consumption 
expenditures. With the equation con
taining both the change in disposable 
income and the previous level of 
disposable income, the shortrun and 
longrun consumption propensities may 
differ. The shortrun consumption pro
pensity is 66 percent; the longrun 
consumption propensity is 96 percent. 
In a growing economy, the actual 
consumption propensity is a mixture 
of these two propensities. 

Investment in residential structures 
(equation 30) depends on the number 
of households, per capita disposable 
income, and interest rates. Interest 

6. H. S. Houthakker and Lester D. Taylor, Consumer 
Demand in the United States, 1919-1970, Harvard University 
Press, 1966. 

rates are a powerful variable in this 
equation. A i percentage point change 
in interest rates results in a $4.6 billion 
change in constant dollar residential 
investment. However, interest rate 
variables are not included prior to 1951. 
In the depression and in the immediate 
postwar period, as weU as in some 
recent years, changes in the availability 
of funds were more important than 
variations in interest rates in deter
mining the level of residential invest
ment. 

The equation for change in business 
inventories (equation 31) does not at
tempt to capture shortrun fluctuations 
in inventories, which are dominated by 
unexpected variations in both demand 
and supply. The model attempts to 
estimate desired inventory changes, 
which are determined by an inventory-
stock adjustment model, modified to 
allow for a time trend and a nonlinear 
capacity utilization variable. The latter 
variable helps to separate the cyclical 
component from the longrun growth 
component. 

Imports of goods and services (equation 
32) are based on another equation 
developed by Houthakker and Taylor 
except that lagged disposable personal 
income and change in disposable per
sonal income are substituted for GNP 
as the variables reflecting aggregate 
demand. Disposable personal income 
seems to be a more effective explanatory 
variable than GNP during periods of 
rapid growth. The shortrun income 
effects are larger than the longrun 
effects. The longrun import propensity 
is 7.9 percent of disposable personal 
income while the shortrun propensity 
is 9.7 percent. Relative prices play an 
important part in this equation. 

State and local government purchases 
of goods and services (except compensation 
of employees) per capita (equation 33) 
are a function of lagged per capita 
private GNP, per capita grants-in-aid, 
and school enrollment as a proportion 
of the total population. 

The demand-side estimate of GNP is 
obtained from equation 34. 

Simulation With the Model 

Three sets of simulations are under
taken to facilitate an understanding of 
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how the model functions, its problems 
and limitations, and its implications for 
economic policy. 

First, tests are made to evaluate the 
accuracy of the model, as a tool for 
both projecting the income and product 
accounts and formulating fiscal pohcies. 
To perform these tests, the economy is 
simulated for the period 1948-67 by 
inserting into the various equations of 
the model the actual values of all the 
necessary exogenous variables. 

Second, the model is used to deter
mine the differential impact on the 
economy of changes in each of the 
major fiscal policy variables. This is 
done by undertaking simulations in 
which one policy variable is altered at 
a time, and all others are held constant. 

Third, an investigation is made of the 
effects on GNP of eliminating business 
cycles. Specifically, a constant 4 percent 
unemployment rate is assumed for 
1948-67. 

These simulations are described in 
detail below. 

Testing the model 

In order to test the accuracy of the 
model in projecting the GNP accounts, 
the unemployment rate and all other 
necessary exogenous variables are in
serted into the equations at their actual 
values from 1948 to 1967. As a result, 
the model generates the annual time 
path of ah. the endogenous variables— 
both lagged and current—on the supply, 
income, and demand sides of the model. 
These estimates of the endogenous vari.-
ables are compared with actual values 
in order to evaluate the accuracy of the 
model.'' 

The actual and estimated values of 
the most important variables are pre-
sented in table 2. In judging the errors 
of the model, the reader should keep in 
mind that the model is being subjected 
to a particularly severe test. It is run out 
over a 20-year period during which, 
because of the presence of numerous 
lagged endogenous variables, errors 
made in 1 year -«dll affect the results 
for the next, and may very well lead to 
cumulative errors over the subsequent 
years. This test is much more stringent 

7. Because planning horizons aro longer than 1 year, 
perhaps averages for subperiods rather than annual data 
should be used to judge the model. However, subporlod 
averages can easily be derived from the annual data. 

than the tests by which short-term fore
casting models are typically judged. In 
these tests, actual values are substituted 
for the estimated values of lagged vari
ables at intervals that usually do not 
exceed 1 or 2 years. Seen in this perspec
tive, the results generated by the model 
both inside (1948-65) and outside 
(1966-67) the period of statistical esti
mation seem reasonably good to the 
author.* 

A comparison of the actual and esti
mated values for constant dollar GNP 
provides an excellent means of evaluat
ing the supply side of the model as a 
whole. The average difference between 
predicted and actual GNP is $6.1 biUion 
(1.4 percent of actual GNP). The maxi
mum error of $18.1 billion (4.1 percent) 
occurs in 1955, Avith the years 1948 and 
1949 also showing relatively large per
centage errors. 

Differences between estimated and 
actual labor inputs (total private man-
hours) are quite small. The average 
error in the man-hour estimate is about 
one-half of 1 percent. The only sizable 
error occurs in 1967 when labor input 
is overestimated by 2.3 percent. This 
overestimate stems from the fact that 
females did not enter the labor force at 
the expected rate and that average 
amiual hours dropped more than 
expected. 

8. Since the equations wore fitted to 1965, the comparisons 
for the years 1966 and 1967 provide a more strhigent test of 
tho accuracy ot the model than those for the earlier years. 

Table 4.—First Year Effects on Supply, Income, and Demand Resulting From Changes in 
Government Expenditures and Receipts Necessary to Eliminate a $1 Billion Excess of 
Supply Estimate of GNP Over Demand Estimate* 

Errors in estimating capital inputs, 
although larger than those for labor 
inputs, are also fairly small, averaging 
1.4 percent per year. The largest 
errors—underestimates of about 3 per
cent—occur during the period 1957-60. 
They result from underestimates of 
business investment during the 1955-57 
investment boom. 

The sizable excess of estimated over 
actual GNP in 1948—$12.4 bilhon or 
3.8 percent—can to a small extent be 
attributed to overestimates of both 
labor and capital inputs for that year. 
However, the bulk of the error is due to 
an overestimate of productivity. The 
postwar readjustment to a civihan 
economy was not yet complete in 1948, 
and disruptions attending the transition 
reduced actual productivity below its 
expected level. The $11.7 billion, or 
3.6 percent, overestimate of GNP for 
1949 cannot be attributed to an over
estimate of factor inputs. Capital stock 
Avas overestimated by 0.7 percent, but 
labor input Avas underestimated by 0.5 
percent. The model error for that year 
again reflects shortcomings of the pro
duction function. 

The 4.1 percent error in the GNP 
estunate for 1955 can in part be ex
plained by underestimates of both 
capital and labor inputs, but the bulk 
of it is due to the inabihty of the pro
duction function to reflect shifts in the 
share of durable goods in final demand. 

Federal Government purchases 
(except compensation) 

Indirect business taxes.. 

Corporate profits taxes 

Personal income taxes.. 

Social Insurance contributions. . . 

Federal employee compensation. 

Transfer payment to persons 

Grants-in-aid 

Change 
in gov

ernment 
expendi

tures 
and 

receipts 

Supply 
effects 

Change 
in 

supply 
QNP 

0 

0 

$0.2 

0 

0 

- . 3 

0 

- . 5 

Income effects 

Change 
in dis
posable 
personal 
income 

0 

$1.6 

.4 

1.6 

1.6 

0 

1.6 

- . 2 

Change 
to 

corporate 
internal 
funds 

0 

0 

$2.09 

0 

0 

- . 1 

0 

- . 1 

Net 
change 
in gov

ernment 
receipts 

Demand effects 

Change 
ta 

personal 
demand' 

0 

-$1.6 

- 2 . 9 

- 1 . 6 

- 1 . 6 

- . 2 

.2 

.6 

0 

$1.0 

.3 

1.0 

1.0 

0 

1.0 

- . 1 

Change 
in 

corporate 
demand' 

0 

0 

$0.9 

0 

0 

- . 2 

0 

- . 2 

Change 
In gov

ernment 
purchases 

$1.0 

0 

0 

0 

0 

•These data reflect the relative prices and tax structure of the year 1967. 
1. Consists of all demand elements that are dependent upon disposable personal income, i.e., personal consumption ex

penditures, investment in residential structures, and imports. 
2. Consists of private investment in nonresidential structures, producers' durable equipment, and change in business 

inventories. 
Source: U.S. Department of Commerce, Oflice ol Business Economics. 
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Inasmuch as the production of durable 
goods is characterized by high output 
per man-hour, the pronounced shift 
toward durable goods that occurred in 
1955 raised output in that year above 
the level estimated by the model. Be
cause of this shortcoming of the pro
duction function, it might have been 
expected that the model would over
estimate GNP in 1958, a year in which 
the share of durable goods in total 
GNP declined sharply. However, the 
GNP estimated by the model is quite 
accurate for that year, because of com
pensating underestimates of both capi
tal and labor inputs. 

Not only does the model provide 
fairly accurate estimates of the level of 
GNP in most years, but it also repro
duces the year-by-year movements in 
actual GNP quite closely (chart 12). 
Sizable errors in estimating the year-to-
year changes in GNP are confined to 
the years 1950, 1955, 1956, 1957, and 
1967. The 1950, 1955, and 1956 errors 
in estimating changes in GNP are as
sociated with the model's failure to 
estimate properly the actual level of 
GNP in the preceding year. (The 
reasons for these failures have just been 

discussed.) This is not the case for 1957 
and 1967. In both these years, the model 
overestimates the modest increase in 
actual GNP since it overestimates the 
increase in labor input. 

Errors in estimating supply GNP are 
reflected in estimates of many of the 
income components, since GNP is an 
important explanatory variable in their 
estimating equations. The average errors 
in the income estimates are somewhat 
larger than those in GNP for govern
ment and corporations and somewhat 
smaUer for persons. 

The errors in estimating disposable 
personal income average 1.0 percent 
per year, with the largest errors occur
ring in 1948, 1955, and 1966. The direc
tion of the errors is generally the same 
as for GNP. In only 3 of the 20 years— 
1950, 1962, and 1967-iis the error 
in the opposite direction. The difference in 
direction is most marked in 1967 when 
disposable personal income is under
estimated by $1 billion, despite a $12.4 
billion overestimate of current doUar 
GNP. In that year, the model over
estimated indirect business taxes, capi
tal consumption allowances, and cor
porate profits, which are all deducted 

GNP-Actual and Estimated From Supply Equations, 1948-67 

Billions of 195S $ (Ratio scale) 
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from GNP in deriving personal income. 
The average error in estimating cor

porate internal fimds (defined here as 
after-tax profits plus IVA and capital 
consumption allowances) is $1.8 bilUon 
or 4.1 percent, with maximum errors of 
— 10.3 percent in 1955 and —10.8 per
cent in 1956. These large errors are due 
only partly to supply-side errors in 
estimating GNP. To some extent, they 
also reflect errors in the other variables 
in the estimating equations. 

Errors in estimating Federal Govern
ment receipts averaged 2.7 percent per 
year, with a maximum error of 13.4 per
cent in 1949. The 1949 error is consider
ably larger than the average because in 
that year aU the errors in estimating 
the various tax components were in the 
same direction. In other years, there 
was some tendency for the errors to off
set one another. In recessions. Federal 
receipts decline slightly faster than esti
mated, but this seems to be the only 
systematic error. Errors in estimating 
State and local government receipts 
average 2.0 percent per year, with a 
maximum of —7.3 percent in 1949. 

Estimation errors on both the supply 
and income sides of the model are 
reflected on the demand side. Invest
ment in equipment and nonresidential 
structures depends upon the estimates 
of both corporate incomes and GNP. 
State and local government purchases 
depend, among other things, upon the 
estimate of GNP. Disposable personal 
income is an important variable in 
determining the demands for personal 
consumption expenditures, imports, and 
residential investment. 

The errors in estimating personal 
consumption are generally quite small, 
averaging 1.2 percent per year. The 
largest error—an overestimate of 3.0 
percent—occurs in 1948. This error is 
associated vnth. an overestimate of 
2.3 percent in disposable personal 
income. In 1955, the model under
estimated both personal consumption 
expenditures and disposable personal 
income by about 2.7 percent. The 
only other sizable error occurs in 1966 
when a 2.4 percent underestimate of 
disposable personal income is associated 
with a 2.1 percent underestimate of 
consumption. 

The average error in estimating 
fixed nonresidential investment is 4.4 
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percent, with maximum errors of over 
twice this amount in 1955, 1956, and 
1957. The model adequately reproduces 
the Korean war and the 1965-66 
investment booms, but it underesti
mates the boom of 1955-57. The 
sizable imderestimates of 10.7 percent 
and 12.9 percent in 1955 and 1956 
can be explained by underestimates of 
both GNP and internal fimds. In 
1957, the model underestimates in
vestment by $4.3 bilhon (9.1 percent) 
despite the fact that GNP is sUghtly 
overestimated in that year and that 
the underestimate of corporate income 
is quite modest. From 1956 to 1957, 
actual output grew slowly, yet invest
ment in plant and equipment con
tinued at very high levels. Expectation 
of future growth is often used to 
explain this phenomenon. The model 
does not contaiti expectational vari
ables; it depends on rising capacity 
utihzation, profitability, and a high level 
of GNP to induce investment booms. 
Since in combination these factors were 
not particularly strong in 1957, the 
investment boom is underestimated. 

The errors in residential investment 
are larger than those in any of the 
other major final demand components, 
averaging 7.5 percent per year. Errors 
are particularly large in 1966 and 1967. 
Residential investment is overestimated 
in these years because the model 
does not capture the effects of credit 
rationing. 

State and local government purchases 
are generaUy weU predicted, Avith 
annual errors averaging 2.1 percent. 
The maximum error occurs in 1948 
when these purchases are overestimated 
by 9.3 percent. This can be attributed 
to the large overestimate of the previous 
year's GNP, which is an important 
variable in the equation for State and 
local government purchases. 

WhUe the simulations that have been 
discussed so far provide an appropriate 
test for evaluating the accuracy of the 
model as a tool for forecasting, they are 
not sufficient for testing the accuracy 
of the model as a tool for the planning 
of fiscal pohcies. They can, however, be 
expanded to provide such a test. This 
expansion is achieved by developing 
"residual" estimates of Federal Gov
ernment purchases (other than com
pensation of employees) for 1948-67, 

which are then compared to actual 
Federal purchases for these years.' The 
residual estimates are derived by sub
tracting from the supply-side estimate 
of GNP, the sum of the model estimates 
of personal consumption expenditures, 
fixed investment, imports. State and 
local government purchases, and the 
actual values for exports. Federal Gov
ernment compensation, and inventory 
change." 

The residual estimates of Federal 
purchases are those which, according 
to the model, would have been required 
to achieve the unemployment rates 
that actuaUy prevaUed in each year. If 
these residual purchases differ from 
actual purchases, the model signals 
that there is a gap between demand and 
supply and that the specified unemploy
ment rate cannot be achieved \vithout 
altering existing Government pohcies. 
Since in actuahty there was no such 
gap, the specified unemployment rates 
having been achieved, this difference 
reflects errors in the model as a tool for 
planning fiscal pohcies. 

The differences between the residual 
and actual values also measure the 
errors in the estimate of the Federal 
purchases required to achieve given 
unemployment rates. As wUl be seen in 
the next section, however, this numer
ical equality holds only for Federal 
purchases, since this is the only case 
where the size of the required change in 
Government receipts or expenditures is 
equal to the size of the gap. 

As table 3 shows, the errors in Gov
ernment purchases are reasonably small 
averaging $3.6 bilhon in 1958 doUars, 
but frequently large in relation to the 
level of Federal purchases of goods and 

9. It would also have been possible to test tho accuracy of 
the model estimates of various other policy mstruments. 
This could have been done by reversing the usual testing 
procedures. Instead of forccasttag endogenous variables 
given exogenous policy variables, endogenous variables 
would bo set at their actual values and exogenous policy 
variables would bo forecast. DifEerences between the pre
dicted and actual values of the policy variables would pro
vide a measure of their accuracy. However, such a test would 
have tho disadvantage of provldtag no combined measure 
of the impact on ONP of the errors in the various individual 
policy instruments. Therefore, it was decided to forecast tlio 
one policy variable that does provide this overall measure. 
Federal Government pm-chases (other than compensation 
of employee). 

10. As noted earlier, the equation for change in Inventories 
is not designed to reflect changes associated with rapid 
movements in economic activity. Therefore, for this simula
tion, which does reflect marlced annual variations in eco
nomic activity, actual rather than estimated Inventory 
change was used. 

services (except compensation of em
ployees). After one aUows for the 
multipher effects, the errors in Govern
ment purchases indicate that if the 
model had actuaUy been used in plan
ning fiscal policies in the period under 
consideration, the unemployment tar
gets would have been missed by smaU 
amoimts in many years but by sub
stantial amounts in 1949, 1951, 1952, 
1953, and 1960. 

In evaluating these errors, it should 
be kept in mind that, because the 
economy is subject to exogenous shocks, 
no model, even if it perfectly represents 
the structure of the economy, can 
perfectly reproduce its year-to-year 
movements. However, many of the 
observed errors in the present model are 
undoubtedly due to the fact that it is 
in the developmental stage and needs 
further improvement. But since all 
techniques of fiscal policy planning are 
subject to substantial errors, we feel 
that the present model is useful as an 
additional planning tool and as a 
check on alternative techniques. 

The impact of different economic 
policies 

As was indicated earlier, a central 
purpose of this model is to aid in the 
formulation of pohcies to achieve de
sired unemployment targets. With this 
in mind, simulations were undertaken 
to determine the magnitude of the 
changes in Government fiscal policies 
that would be required to ehminate a 

Table 5.—Change in Government Expendi
tures and Receipts Necessary To Eliminate 
a $1 Billion Excess of Supply Estimate of 
GNP Over Demand Estimate 

Govormnent expenditures 
and receipts 

Federal Govormnent purchases (except 

Federal employee compensation 

Grants-in-aid 

1st 
year 

$1.0 

1.8 

3.0 

1.6 

1.8 

.9 

1.8 

.8 

2d 
year 

$1.0 

1.6 

1.8 

1.3 

1.5 

.8 

1.5 

.8 

3d 
year 

$1.0 

1.4 

1.6 

1.2 

1.3 

.8 

1.3 

.8 

NOTE.—Entries in tho second and third columns indicate 
the change in govenunent expenditures and receipts required 
in the given year, provided tliat tho changes made tor the pre -
vious years are those indicated in tho previous columns. The 
data in those columns reflect tho rolativo prices and tax struc
ture of tho year 1967. 

Source: U.S. Department ol Commorce, Offlce ol Business 
Economics. 
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$1 bUhon gap between the supply 
estimates of GNP consistent %vith the 
unemployment target, and the demands 
that would be generated by this GNP. 

In these simulations, each pohcy 
instrument is altered separately to 
provide quantitative estimates of its 
impact. Knomng the different impacts, 
one can easUy find combinations that 
will close a given gap. Table 4 presents 
the first-year effects of simulations in 
Avhich each policy instrument is altered 
separately untU it is capable of closing 
a $1 biUion gap." The various pohcy 
instruments chosen work through either 
Government expenditures or receipts. 
There is a wide range in the effective
ness of these instruments. Only a $0.8 
bUlion change in Government grants-
in-aid would be required to fiU a gap 
of $1 bUhon between supply and 
demand, but a $3.0 billion change in 
corporate profits taxes would be re
quired to accomphsh the same 
objective. 

Since Federal purchases of goods and 
services are a direct component of 
aggregate demand, a $1 bUlion change 
in Federal purchases results in a $1 

11. These simulations were undertaken for 1967, and thus 
reflect the relative prices and tax structure prevaihng in that 
year. 

bUhon change in aggregate demand. 
Thus, the change in Federal purchases 
necessary to close a gap between the 
supply and demand estimates of GNP 
is given by the size of the gap. However, 
this is not the case for the other pohcy 
instruments since they may affect 
supply as WeU as demand and since 
their impact on demand works in
directly via incomes. Table 4 shows how 
alternative pohcy instruments gener
ate different impacts through their 
effects on the various elements of supply, 
income, and demand. 

For instance, a cut of $3.0 biUion in 
corporate profits taxes increases corpo
rate incomes by $2.9 bUUon. This 
causes an increase of $0.9 biUion in 
corporate investment; The investment 
increase raises the capital stock and 
thus increases the supply estimate of 
GNP by $0.2 bUlion. With a larger 
GNP and -with higher dividends be
cause of the tax cut, disposable personal 
income rises $0.4 bUlion, leading to a 
rise in personal demand of $0.3 bUlion. 
Thus, a $3.0 billion corporate profits 
tax cut results in a $1.2 billion increase 
in aggregate demand and a $0.2 biUion 
increase in aggregate supply, eliminat
ing a gap of $1 biUion between supply 
and demand GNP. 

T a b l e 6 . — C o m p a r i s o n o f t h e M o d e l E s t i m a t e s o f P o t e n t i a l a n d A c t u a l G N P , 1 9 4 8 - 6 7 

1948 
1949 

1960 
1951 
1962 
1953 
1954 

1965 
1956 
1957 
1968 
1959 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 

Actual 
unem
ploy
ment 
rate 

(1) 

3.8 
6.9 

5.3 
3.3 
3.1 
2.9 
5.6 

4.4 
4.2 
4.3 
6.8 
5.5 

5.6 
6.7 
6.6 
5.7 
5.2 

4.6 
3.9 
3.8 

Gross national product 

4 percent 
unem
ploy
ment 

(2) 

Actual 
unem
ploy
ment 

(3) 

Differ
ence 

{2)-(3) 

(4) 

(BUlions 011958$) 

382.9 
345.1 

357.5 
368.0 
379.5 
394.0 
406.7 

420.1 
434.5 
452.1 
469.7 
487.9 

509.4 
533.0 
556.5 
580.9 
606.0 

632.8 
656.9 
684.3 

336.1 
335.8 

360.7 
376.9 
391.4 
406.3 
399.0 

419.9 
438.4 
455.0 
445.6 
472.2 

491.6 
498.4 
528.7 
548.3 
577.7 

612.6 
650.3 
683.8 

- 3 . 2 
9.3 

6.8 
- 8 . 9 

-11.9 
-12 .3 

7.7 

.2 
- 3 . 9 
- 2 . 9 
24.1 
15.7 

17.9 
34.6 
27.8 
32.6 
28.3 

20.3 
6.6 
.5 

Gross stock of equipment 
and structures 

4 percent 
unem
ploy
ment 

(6) 

Actual 
unem
ploy
ment 

(6) 

Differ
ence 

(5)-(6) 

(7) 

(Billions of 1958 $) 

389.3 
410.0 

430.3 
447.5 
461.9 
475.3 
489.7 

505.4 
522.6 
540.9 
560.1 
581.6 

605.5 
631.2 
659.3 
689.1 
721.7 

754.9 
790.3 
828.3 

389.4 
406.7 

423.5 
441.1 
467.6 
473.1 
485.5 

499.1 
513.9 
529.4 
542.2 
557.5 

575.3 
593.1 
614.5 
638.1 
666.1 

696.7 
733.0 
773.8 

- 0 . 1 
3.3 

6.8 
6.4 
4.3 
2.2 
4.2 

6.3 
8.7 

11.5 
• 17.9 

24.1 

30.2 
38.1 
44.8 
51.0 
55.6 

58.2 
57.3 
54.5 

Index of total private 
man-hours • 

4 percent 
unem
ploy
ment 

(8) 

Actual 
unem
ploy
ment 

(9) 

Differ
ence 

(8)-(9) 

(10) 

(1929=100) 

103.2 
103.2 

103.4 
100.4 
99.8 

101.1 
101.9 

102.5 
103.1 
104.3 
105.3 
106.1 

107.9 
109.7 
110.9 
112.4 
113.8 

115.3 
115.0 
115.8 

104.5 
100.8 

102.0 
103.8 
103.8 
105.0 
100.3 

103.0 
104.9 
105.8 
100.6 
103.6 

105.1 
103.5 
106.3 
107.0 
109.5 

112.7 
115.3 
117.2 

—1.3 
2.4 

1.4 
—3.4 
—4.0 
—3.9 

1.6 

—.5 
- 1 . 8 
—1.5 

4.7 
2.5 

2.8 
6.2 
4.6 
6.4 
4.3 

2.6 
—.3 

—1.4 

1. Labor force concept. 

Source: U.S. Department ot Commerce, Office ot Business Eoonomics. 

An increase of $0.8 bUlion in grants-
in-aid to State and local governments 
decreases potential GNP by $0.5 bUlion. 
This occurs for two reasons. First, an 
increase in grants-in-aid causes an 
increase in State and local government 
employment. The increase in the num
ber of government employees is exactly 
offset by a decrease in the numbei: of 
private employees, since the total of 
private and government employment 
is fixed by our estimates of the labor 
force and our target unemployment 
rate. Since the GNP per private 
employee is higher than that per 
government employee, the net eft'ect of 
this shift in the composition of employ
ment is to decrease the supply potential 
GNP. Second, the decrease in private 
GNP causes a decrease in corporate 
incomes, which reduces investment and 
capital stock and thus further con
tributes to the reduction in the supply 
estimate of GNP. The net impact that 
the various income changes induced 
by the increase in grants-in-aid have 
on demand is a net increase of $0.5 
biUion, with the $0.8 bilhon increase 
in State and local government purchases 
offset by small declines in personal and 
corporate demand. Thus, a $0.8 billion 
increase in grants-in-aid results in a 
$0.5 biUion decrease in aggregate sup
ply and a $0.5 biUion increase in 
aggregate demand, eliminating a gap 
of $1 bUhon. 

Alternative pohcy combiaations that 
will eliminate a billion dollar gap can 
be calciUated by using table 4. For 
example, the combination of a personal 
tax cut of $0.8 bilhon (one-half of 
$1.6 biUion) with an increase in transfer 
payments of $0.9 bUlion (one-half of 
$1.8 bUlion) would eliminate a gap of 
$1 billion between supply and demand 
GNP as would a combined corporate 
tax cut of $1.5 biUion and a personal 
tax cut of $0.8 bUlion. 

Because of lags in economic reactions, 
the impact of fiscal pohcies depends on 
the time period under consideration. 
To close annual gaps of equal size over a 
number of successive years, pohcies 
must vary over time. The necessary 
variations can be seen in table 5. For 
example, if because of a cut in personal 
taxes, disposable personal income is 
increased $1.6 billion in year one, 
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consumption will increase $1.0 biUion 
in that year." However, because both 
lagged disposable personal income and 
lagged consumption are explanatory 
variables in the estimatuig equation for 
personal consumption expenditures, the 
tax changes made in year one wiU have 
an effect on consumption of $0.2 
billion in year two. The gap that re
mains to be closed in year two, there
fore, is $0.8 biUion, rather than the 
original $1.0 bUhon, and the tax cut in 
year two necessary to close this gap is 
not $1.6 biUion, but 80 percent of 
this amount, or $1.3 biUion. In year 
three, the tax cut made in year one 
continues to have a small effect on 
consumption through the influence of 
the lagged consumption variable. In 
addition, the $1.3 bUhon tax cut made 
in year two affects consumption in 
year three, through the lagged income 
and consumption terms. The combined 
effect on consumption in year three of 
tax cuts in years one and two is $0.27. 
Accordingly, we need to fiU a gap of 
only $0.73 biUion in year three, and 
this is accomphshed by a personal tax 
cut of $1.2 bUhon. 

Since not aU pohcy instruments affect 
the same set of variables, the various 
fiscal measures differ in their impact 
over time. For instance in the case of 
corporate profits taxes, the successive 
tax cuts required to fill a gap of $1 
biUion in each of 3 consecutive years 
are $3.0 biUion in year one, foUowed 
by $1.8 bUhon in year two, and $1.6 
biUion in year three. 

Potential output 

What would be the course of GNP if 
economic fluctuations were ehminated 
and fuU employment were steadUy 
maintained? I t is apparent from the 
preceding explanation that the model 
can provide an answer to this question 
which differs from other answers 
because it systematically aUows for the 
fact that the supply of the factors of 
production depends on the unemploy
ment rate and the level of economic 
activity. These variables affect the 

size of the labor force and (through 
investment) the size of the capital stock. 

The model also shows that the size of 
the GNP that corresponds to full 
employment depends on the com
position of full employment demand. 
Demand for GNP that stems from fixed 
business investment or from govern
ment outlays for employee compensa
tion influences the size of the GNP 
which can be supphed, whUe demand 
for GNP that stems from personal 
consumption, residential investment, 
exports, and government purchases of 
business output does not. 

In the simulation undertaken in this 
section, we estimate GNP on the as
sumption that unemployment was 
maintained at 4 percent throughout 
1948-67 by fiscal pohcy measures that 
do not influence potential supply." 
These include aU taxes, except the cor
porate profits tax, and all expenditures 
other than for Federal employee com
pensation and grants-in-aid. The results 
of the simulation are shown in table 6. 
In order to minimize model errors, the 
effects of maintaining full employment 
are isolated by comparing the esti
mated full emplo3ntnent GNP, not with 
actual GNP, but with the GNP that 
the model estimated would have ma
terialized if actual unemployment rates 
had prevaUed. 

As can be seen from the table, main
tenance of a 4 percent unemployment 
rate would not have greatly changed 
the broad contours of GNP." The 
reason for this is that economic activity 
was at high levels in most of the postwar 
years, and that serious and prolonged 
periods of underemployment did not 
occur. 

Had unemployment been maintained 
at 4 percent throughout, GNP would 
have grown at 3.9 percent per year, 0.1 
percent faster than the model estimate 
of GNP growth at actual levels of un-
emplo3mient. The improved growth 

12. Actually tho impact on personal demand is not solely 
on consumption. There are also minor impacts on Imports 
and residential investment. For the sake ol simplicity, tho 
effects ot the Import and residential investment equations 
have been ignored in this explanation. 

13. All other exogenous variables needed for this simulation 
aro Inserted in the model at their actual 1948-67 values, except 
for price inflators which are subject to marked cyclical varia
tions. In the absence ot specifle mtormation bcarmg on this 
potat, prices ai'e assumed to increase at tho actual average 
annual rate tor this period—2.3 percent per year. 

14. It should be noted that this simiflatlon may not ade
quately reflect tho changes in GNP resulting from maintain
ing full employment because it does not allow for changes in 
the rates ot technical progress induced by the elimination of 
economic fluctuations. 

performance would have been due 
entirely to a faster growth in the stock 
of capital; the long-term increase in 
labor input is not changed by the 
maintenance of a 4 percent unemploy
ment rate. 

Over the period as a whole, GNP 
would have been $189 biUion higher in 
1958 dollars. This would have been a 
gain over actual output of 2 percent. 
As can be seen from the table, GNP 
would actuaUy have been lower in the 
first half of the period because employ
ment as measured by the 4 percent 
unemployment yardstick was overfull. 
ShortfaUs of actual from fuU employ
ment GNP are concentrated in the 
second postwar decade vnth. the maxi
mum loss of GNP of $35 bUhon—or 
about 7 percent—occurring in 1961. 

(Continued from page 16) 

Amount of inventory imbalance 

In both this and the preceding sur
vey, manufacturers who classified their 
stocks as "high" or "low" were asked to 
estimate the amount by which their 
inventories were out of balance. 

As noted above, manufacturers hold
ing 22 percent of producers' stocks 
designated their March 31 inventories as 
either "high" or "low." The net excess 
on March 31 reported by these manu
facturers was quite modest—$1.7 bU
hon, or less than 2 percent of total book 
value of manufacturers' stocks. This 
was not significantly different from the 
$1.5 biUion excess reported at the end of 
1968 (see text table p. 15). 

Inventory imbalances were reported 
primarUy by durable goods producers. 
Their excess rose from $1 biUion on 
December 31 last year to $1.2 bUhon, 
or 2 percent of book value, on March 
31. Excess inventories held by nondur
able goods producers continued to be 
estimated at $K bilhon, or 1.6 percent 
of stocks. 

A tabulation of aU companies report
ing imbalances indicates that the aver
age (mean) amount of imbalance was 11 
percent of the book value of their inven
tories. About 30 percent of the com
panies reported imbalances of 5 percent 
or less, while 12 percent had imbalances 
of more than 20 percent. 



APPENDIX—EQUATIONS, LIST OF VARIABLES, AND 
STATISTICAL TERMS 

Supply Eq[uations a n d I d e n t i t i e s 

(1) Labor force participation, 1947-65 

Males 

^ i != -239 .58 -I- 854.08 § ^ < - 570.7 ( '§^«Y-15.770 InTf- 0.1710 %^Ec \ 
^^ (91.81) (219.83)-^'" (139.1) ^-^'» / (3.266) (0.0474) ' 

OLS. 
Females 

fyt=- 60.527 - 25.63 ^ i - f 15.209 inTf- 0.0744 %AEC ; 
^f (14.695) (11.98)-̂ >- (3.930) (0.0368) ' OLS. 

(2) State and local government employment per capita, 1947-65 ^ 

^t= 0.002389H- 0.003241 ^^^^t-\-[- 0.1761 ^^t+ 0.06568^« 
^ (0.00163) (0.001492) ^ (0.0310) ^ (0.0172)^ 

^"=0.99 I>.T^=1.35 d.f.=\h iS',=0.005 TSLS. 

(3) Average annual hours per private employee, 1948-65 

MS',=2301.5-11.229 J7i2«—15.980 r,«-|-11.552 T,"; 
(10.3) (1.925) (0.898) (1.475) 

^2=0.99 Z>.T7.=1.98 d / .=14 S,=^.\\ OLS. 

(4) Investment in producers' durable equipment, 1948-65 (constant doUars) 

Ie,=- 6.19-f0.0451 GNPr,- 0.0455 K,^_A- 0.312 /f, 
(1.51) (0.0199) (0.0227) (0.061) 

-1-116.22/1 \(IF. A^-0.3369 h^_^. 
(42.70)[JJEV\K*~^) (0.0850) ' 

B^=0.98 Z?.T7.=1.97 d.f.=12 8^=0.67 TSLS. 

(5) Investment in nonresidential structures, 1947-65 (constant doUars) 

/,=-2.79H-0.0194 (yiVPp+32.153 IF^ ,-f0.5146 L,. 
(3.08) (0.0052) (23.776) X (0.1735) 

.B2=0.90 D.'PF.=1.29 d.f.=15 Se=0.8S TSLS. 

1. Where tho dependent variable is in current (constant) dollars, all Independent variables (expressed in value terms) 
are also measure in current (constant) dollars. Equations 9,10, 24, and 25 are exceptions. 

2. These equations were originally estimated in a reduced form with unemployment over population as the dependent 
variable rather than labor force over population. Error terms are available only for the reduced form equations. 

3. Private GNP in this eiuation is measured in 1958 prices. 

58 
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(6) Gross flow of corporate funds, 1948-65 (current doUars) 

CPCCA,=- 3.6723 -1.5649 C7i?,+0.2045 GNP„. 
(3.7943) (0.6638) (0.0090) 

-1- 1.3852 'Zi{Dpi>,-ULi]i 
(0.3997) =̂0 

W=0.9d, I>.Tr.=1.71 d.f.=U Se=2.96 TSLS. 

(7) Corporate capital consumption aUowances,* 1947-65 (constant doUars) 

CCAc =-10.993 + 0.0569 .S:,_i-f0.0045 ii:,!?i+0.0050 iiTA. 
(1.450) (0.0036) (0.0010) (0.0006) 

R^=0.99 D.W.=1.75 d.f.=15 /S'e=0.46 OLS. 

(8) Federal corporate profit taxes, 1947-65 (current doUars) 

CPTf= 2.1276 -I- 0.7381 [(TRc) (CP)],. 
(0.6479) (0.0263) 

E^=0.98 I>.PF.=1.64 d.f.=17 8^=0.74: TSLS. 

(9) Corporate profits (book value) before taxes (current doUars) 

CPt=CPCCAo-(CCAc,) (DF^X 

(10) Corporate internal funds (constant doUars) 

lFt=(CPCCA,-CPTr-CPT,)/DFt^. 

(11) Production function, 1929-65 (constant doUars) 

GNP,=e''+''^^«^'Ae''^''[Kj,^(t)'-^[(MH)(E,)U,(t)^]. 

In the estimating form: 

GNP 
Z T O - ^ t= 0.6048 - 0.000269(C;H,)2+ 0.01167Tf-f- 0.8304 lnl(MH)(Ej,)]ai 

"* (0.0159) (0.000030) (0.00122) (0.0262) K^i 

1^=0.99 I>.TF.=1.35 d.f.=33 <S'e=0.022 TSLS. 

(12) Gross government product (constant doUars) 

G'6P,,=3.916£;,,; 

GGPf=3.997E„^+5.913Ef,; 

GGP^ =GGPs,+GGPr^. 

(13) Supply-side estimate of GNP (constant doUars) 

GNP\=GGPt+GNP„^. 

4. This was converted to constant dollars by use of the OBE deflator for nonresidential investment (DFi). 
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(14) Noncorporate capital consumption aUowances,* 1947-65 (constant doUars) 

CCA„,=-32.575 -|- 0.1051 H8t-i- 0.00145 [(H8t-i)(Tf)]; 
(7.333) (0.0182) (0.00040) 

^2=0.98 i>.l^.=0.94 rf./=16 <S^,=0.46 OLS. 

(15) State and local indirect business taxes, 1947-65 (current doUars) 

IBT,=-10.597 + 0.09198 GNP^^, 
(1.027) (0.00254) 

^2=0.99 D.TF.=0.86 d.f.=n S,=1.25 TSLS. 

(16) Federal indirect business taxes, 1947-65 (current doUars) 

IBTf,= 3.079 + 0.01873 GNPj,,+ 0.00793 [(22?^) (MF)]t+ 0.5592 A ; 
(0.355) (0.00176) (0.00247) (0.1770) 

12=0.99 I>.PF.=2.09 d.f.=15 Se=0.26 TSLS. 

(17) Contributions for State and local social insurance, 1948-65 (current doUars) 

SICs,= 0.0074 + 0.0294 [ c E , - ^ (SIcS] + 0.825lSICs,_,; 
(0.0479) (0.0151)'- - ' ' (0.120) 

^2=0.99 Z?.PF.=2.40 d.f.=15 5fe=0.034 TSLS. 

(18) Social insurance contributions for OASDHI, 1947-65 (current doUars) 

8IC,,=- 0.4052 -f 1.0101 \(TRo) (C„) f ^ ) (CE-SICe)! I 
(0.1927) (0.0199)'- Vta^-i/ Jt 

R^=0.99 Z>.TF.=0.82 d.f.=17 8,=0.4.5 TSLS. 

(19) Unemployment insurance contributions, 1947-65 (current doUars) 

8ICu,= 0.5158 + 0.4208 [(TR^) (CE-SICe)]t, 
(0.1416) (0.0313) 

1^=0.90 D.W.=1.95 d.f.=17 8^=0.29 TSLS. 

(20) Compensation of employees, 1947-65 (current doUars) 

C.E,=-29.07 -1- 0.9261 (PI-D-IP-TP)t, 
(1.34) (0.0044) 

5^=0.99 D.W.=2.81 d.f.=16 Se=1.57 TSLS. 

6. This was converted to constant dollars by use of the OBE deflator for residential investment (DF,i). 
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(21) Employer contributions for social insurance, 1947-65 (current doUars) 

SIC,,= 0.5081 -t- 0.4834 8ICt+ 0.00293 {(SIC) (T«)],; 
(0.3626) (0.0570) (0.00258) 

; B 2 = 0 . 9 9 D.T^.=0.99 d./.=16 fife=0.23 TSLS. 

(22) Consumer interest payments, 1947-65 (current doUars) 

IPct=- 4.5581 -h 0.02927 Pit) 
(0.1539) (0.00044) 

5^=0.99 D.W.=1.22 d.f.=17 5^^=0.19 TSLS. 

(23) Federal interest payments, 1947-65 (current doUars) 

IPr,= 0.4612 -1- 0.001889 [(ig) (Df)],+ 0.8047 IPf^_^; 
(0.2927) (0.000801) (0.0005) 

R'=0.97 D.W.=2.54: d.f.=16 Se=0.23 OLS. 

(24) Dividends, 1946-65 (current doUars) 

D,= 0.5320 + 0.9550 D,.i+ 0.1690 [(IF-I,-I,) (DFt)]t; 
(0.2954) (0.0347) (0.0417) 

B^=0.99 Z>.pr.=2.40 d.f.=l7 <Se=0.40 TSLS. 

(25) Personal income (current doUars) 

PIt=(GNPt) (DF,npt)-CCA,-IBTt-\-SEt- (CPt+IVAt)-SICt+TP,+IP,+D,. 

(26) Median famUy income, 1947-65 (current doUars) 

lnMFIt= 3.1738 + 0.7895 InERt-\-1.0936 ln^^t+ 1.3498 In^^'^^IS^^^^'f, 
(0.0585) (0.3163) (0.0171) ^ (0.1987) ^ 

B'=0.99 i?.TF.==2.40 d.f.=15 <S'e=0.013 TSLS. 

(27) State and local personal taxes, 1947-65 (current doUars) 

PT,^=- 0.9543 + 0.006239 Pit- 0.06514 Tf-\- 1.0093 PT,^_^; 
(0.5805) (0.003612) (0.03559) (0.0964) 

B'=0.99 Z>.1^.=2.65 d.f.=15 8e=0.18 TSLS. 

(28) Federal personal taxes, 1947-65 (current doUars) 

PTf^^- 3.534 -h 0.07289 P/,-f- 0.1854 [(TR^fi)(PI)]t; 
(1.303) (0.00972) (0.0413) 

5^=0.98 D.TF.=2.03 rf.y.=16 5fe=1.60 TSLS. 
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(29) Personal consumption expenditures, 1929-40, 1946-65 (constant doUars) 

PCEt= 1.5229 -t- 0.4953 Z>P/,-i+ 0.6600 ADP/,-|- 0.4676 PGE,_i; 
(2.7222) (0.1859) (0.2949) (0.2105) 

H='=0.99 I>.PF.=2.18 d.f.=27 8,=3.87 TSLS. 

(30) Investment in residential structures, 1929-40, 1946-65 (constant doUars) 

TfPT 
Ir~-2A.237 - 4.6328*3-6,+ 7.052 ~-t+ 0.9437 Ht 

(4.6342) (0.718) (4.23) (0.2300) 

- 2.6284 A - 8.3270 Ao-so; 
(1.3635) (2.1936) 

5^=0.96 Z>.PF.=1.24 d.f.=25 8^=1.56 TSLS. 

(31) Change in business inventories, 1947-65 (constant doUars) 

AiT,=-29.943+0.1321 <?iVP^,-0.9930 7y,_i-l-40.644 v^«-|-1.7183 Tf; 
(6.990) (0.0337) (0.1227) (10.470) (0.6945) 

5^=0.85 D.W.=2.44: d.f.=U 5^=1.44 TSLS. 

(32) Imports of goods and services, 1947-65 (constant doUars) 

M,=—10.201-5.9931 APi?«-1-0.09661 DPIt-i-\-0.0791 tJ)PIt, 
(1.409) (4.3317) (0.0058) (0.0472) 

.^2=0 98 p.IF.=2.66 A.f.=15 8,=0.87 TSLS. 

(33) State and local government purchases of goods ani services per capita 
(excluding oompensation), 1947-65 (constant doUars) 

^t=— 0.10494 -1- 0.02601 ^ ^ ^ « - l - J - 0.5367 ^ « + 0.3543 ^W-f, 
^ (0.018578) (0.01703) (0.1967) (0.3970) 

1^=0.95 D.'W.=1.01 d.f.=15 8^=0.05 TSLS. 

(34) Demand-side estimate of GNP (constant doUars) 

GNPi=PCE,+I,^+I,^-\-I,^+LrVt+EXt-Mt+G.^+G,^+GGPt. 
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List of Variables 

*Co =Ratio of total number of employees with OASDHI coverage to total 
number of paid employees (including self-employed starting 1951). 

CCAc = Corporate capital consumption aUowances. 
CCAn =Noncorporate capital consumption aUowances. 
CE = Compensation of employees—total. 

NOTE.—Unless otherwise specified all variables are measured in billions of dollars. Exogenotis variables are indicated by •. 
AU other variables are determmed from equations or identities. Simple identities are included in the list of variables rather 
than shown in the sections on equations and identities. 

CEf =Compensat ionof Federal employees ( ( rGP/ ' i JP/) . 
CEj, = Compensation of employees—private (fJE—CEf—CE^. 
CEs =Compensation of State and local employees (GGP, 'DF,). 
CP = Corporate profits (book value) before taxes. 
OPCCMc=Corporate profits (book value) plus corporate capital consumption 

aUowances. 
CPTf =Federa l corporate profits taxes. 
*CPTs = S t a t e and local corporate profits taxes. 
D = N e t corporate dividend payments. 
*Df =PubUcly held Federal debt. 
*Dj; = Dummy variable for Korean war. 
*Z?3o-5o = D u i n m y variable for 1930-50. 
*Dpb =Percen t change in private business G N P deflator (1958=100). 
*DFf = Deflator for compensation of Federal eniployees (1958=100). 
*DFg„p =Deflator for total G N P (1958=100). 
*DFi =Deflator for nonresidential fixed investment (1958=100). 
*DFri =Deflator for residential structures (1958=100). 
*DFs =Deflator for compensation of State and local employees (1958=100). 
DPI =Disposable personal income (PI—PTf—PT,). 
E = T o t a l number of employees (Ec+Em) (miUions). 
Ec = Total number of civilian employees (Lc 'ER) (miUions). 
*Ef =Average number of fuU-time and part-time Federal civihan employees 

(miUions). 
*Em = Number of mihtary employees (miUions). 
Ep = N u m b e r of private civUian employees (Ee—Ef—Es) (miUions). 
Es = Average number of fuU-time and part-time State and local employees 

(millions). 
EF = Number of females employed (millions). 
EM = Number of males employed (miUions). 
ER =Employment rate (100.0—Z7B) (percent). 
*EX =Expor t s of goods and services. 
*Gf =Federa l Government purchases of goods and services excluding com

pensation of employees. 
Gs = S t a t e and local government purchases of goods and services excluding 

compensation of employees. 
*GAC =Federa l Government grants-in-aid to State and local government 

deflated by OBE deflator for State and local government purchases. 
GGP = Gross government product—total. 
GGPf = Gross government product—^Federal. 
GGPs = Gross government product—State and local. 
GNP = Gross national product. 
GNP^ = Demand estimate of gross national product. 
GNP' = Supply estimate of gross national product. 
GNPp = Private gross national product. 
*II = Number of households (miUions). 
*H8 = Stock of nonfarm residential structures (1958 prices). 
*iz = Yield on 3-month government bUls (percent). 
*iz-s = Yield on 3-5 year taxable government issues, starting in 1951 (percent). 
Ie = Private purchases of producers' durable equipment. 
Ir = Private purchases of residential structures. 
7s = Private purchases of nonresidential structures. 
IBTf = Federal Government indirect business taxes and nontaxes. 
IBTs = S t a t e and local government indirect business taxes and nontaxes. 
IF = Internal funds. 
IP = Total interest payments. 
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IPc =Interest paid by consumers. 
IPf =Net interest paid by Federal Government. 
*IP, =Ne t interest paid by State and local government. 
* / y = Stock of business inventories. 
*IVA =Inventory valuation adjustment. 
*K. = Total stocks of capital: OBE gross stocks of equipment and structures, 

constant cost 2 estimates, as pubhshed in the February 1967 STTEVEY. 
*K^ = Total capital stocks starting in 1954. 
*JK82 = T o t a l capital stocks start ing in 1962. 
*Ke = Gross stocks of equipment. 
*Koi = T o t a l capital stocks adjusted for 4 percent r a te of embodied technical 

progress and adjusted by the employment ra te . 
L = L a b o r force (millions). 
Lc = CivUian labor force (L—E„) (nuUions). 
Lf = Female labor force (miUions). 
Lm = M ale labor force (nuUions). 
M = I m p o r t s of goods and services. 
*MF = Motor fuel usa^e (bUhons of gaUons). 
MFI =MedianfamUy income (doUars). 
MH =Average annual hours worked per employee in private economy (labor 

force concept). 
*0M =Index of output per man-hour (1957-59=100) (labor force basis). 
*P =Total population (millions). 
*Pf = Female population, 14 years of age and over (nuUions). 
*Pm =Male population, 14 years of age and over (nuUions). 
PCE = Personal consumption expencEtures. 
PI = Personal income. 
*PR = I m p o r t deflator/PCE deflator. 
PTf = F e d e r a l personal taxes. 
PTs = State and local personal taxes. 
*8 = School enrollment (miUions). 
*8E = Subsidies less current surplus of government enterprises. 
SIC = T o t a l contributions for social insurance (SIC/+SIC„-f-SIC,+SIC„) . 
SICe = E m p l o y e r contributions for social insurance. 
*SIO/ =Cont r ibu t ions for other Federal social insurance programs. 
SICo =Employe r , employee and self-employed contributions for old-age and 

survivors insurance (OASDHI) . 
SICs = Total contributions for Sta te and local social insurance programs. 
SICu =Socia l insurance contributions for unemployment insurance. 
*j<29 =Tmie trend (1928=0). 
*j>ie =:Tune t rend (1945=0) . 
*r['i7 =Tune trend (1946=0). 
*T" =Tune trend (1956=0). 
TH =Index of total man-hours ui private sector (MH«Ep) (1929=100). 
*TP = Government transfer payments to persons. 
*TRc =Federal corporate profits tax rate (ratio). 
*TRg =Federal tax rate on gasohne (cents per gaUon). 
*TRmti =Federal tax rate for the median famUy income (ratio). 
*TRo =Employee-employer combined contribution rate for OASDHI (ratio). 
*TRu = Average employer contribution rate for unemployment insurance 

(ratio). 

( CE \ 

%A7pT^—%A0M V 
*TJR = Unemployment rate (percent). 
*WB„ = Maximum earnings taxable and creditable (wage base) for OASDHI 

(doUars). 
*Xi = Rate of embodied technical progress in capital (percent). 
*Xi =Ra te of embodied technical progress in labor (percent). 

List o f Stat i s t ica l T e r m s 

OLS = Ordinary least-squares estimate. 
TSLS = Two-stage least-squares estimate. 
APT. =Durbin-Watson statistic: Test for serial correlation of residuals. 
R' =Adjus t ed coefficient of determination. 
d.f. = Degrees of freedom. 
Se = Standard error of estimate. 
In = Natura l logarithm. 


